comparamos características demográficas y clínicas de los residentes de King County (WA) nacidos en el extranjero contra los nacidos en los EE. UU. que recibieron un diagnóstico de VIH entre el 2006 y el 2015. El porcentaje de los casos de personas extranjeras aumentó del 23% al 34% durante este tiempo. De estos casos, la mayoría de las personas nacieron en África (34%), Latinoamérica (32%), Asia (22%) o Europa (7%). Los latinoamericanos y los asiáticos eran similares a las personas nacidas en los EE. UU. por factor de riesgo y sexo, mientras que los africanos tenían más probabilidades de ser mujeres y, con menor frecuencia, hombres que tienen relaciones sexuales con hombres. En el 2015, aproximadamente el 15% de los supuestos casos recientemente diagnosticados en King County fueron personas extranjeras que autodeclararon un diagnóstico del VIH previo a la inmigración. Los aumentos en las personas extranjeras con diagnósticos previamente obtenidos fuera del país posiblemente provoquen inexactitud en el recuento de nuevos diagnósticos, incluida una sobreestimación del VIH adquirido en la comunidad en King County.
Vietnam War [4, 5] . The Seattle area is also a technology industry hub [6] , and draws many foreign-born workers [7] . As a result, KC has a larger proportion of foreignborn residents than the U.S. as a whole (21%) [8] , and the county's foreign-born population increased 61% from 2000 to 2015 [9, 10] . While restrictions were in place to limit immigration to the U.S. for people living with HIV (PLWH) from 1992 until 2010 [11] , current U.S. immigration policy permits foreign-born individuals to enter the United States regardless of HIV status and without undergoing HIV testing [12] .
The National HIV Surveillance System (NHSS) is used to monitor HIV in all U.S. jurisdictions, and collects data on nativity. NHSS defines cases as newly-diagnosed based on a first documented HIV positive test. Many foreignborn PLWH may have acquired HIV, and a portion of these may have been diagnosed with HIV, prior to entering the U.S. However, cases with a "new" diagnosis in the U.S. and no documentation of a previous positive HIV test elsewhere are counted as new HIV infections in NHSS. These cases are not preventable by local HIV prevention programs, and thus they require different public health resources than PLWH acquired in the U.S., including a greater emphasis on linkage to and retention in care, as well as partner services to prevent onward transmission. As such, the documentation of foreign-born PLWH diagnosed before arrival in the U.S. can help local health jurisdictions better understand and respond to their local epidemics.
One of the primary goals of the National HIV/AIDS Strategy is to reduce HIV-related health disparities. Foreign-born people are more likely than U.S.-born people to face challenges in accessing health care [13] [14] [15] , which may contribute to disparities across the HIV care continuum. We have found that African-born PLWH in King County have lower CD4 counts at diagnosis and are more likely to be diagnosed with stage 3 disease (AIDS) within 3 months of HIV diagnosis than U.S.-born PLWH [16] . Others have reported similar findings for foreign-born Latinos and foreign-born blacks, compared to their U.S.-born counterparts [17] [18] [19] . Thus, collecting and presenting nativity of PLWH may identify disparities that might otherwise be unrecognized and unaddressed [20] .
In this study, we examined 10-year trends among people classified as newly diagnosed with HIV in King County, WA to describe differences in NHSS and self-reported diagnosis dates. To address the issue of HIV-related disparities, we sought to compare viral suppression, linkage to care, and other clinical outcomes among foreign-born and U.S.-born PLWH in King County, and to further examine differences in these clinical outcomes by region of birth among foreign-born PLWH.
Methods
Data for King County residents diagnosed with HIV 2006 to 2015 were obtained from NHSS and supplemental surveillance activities to assess characteristics and trends in HIV diagnosis among foreign-born individuals, including how often these individuals self-reported HIV diagnoses prior to U.S. immigration or NHSS diagnosis date. Supplemental surveillance data include HIV incidence surveillance, molecular HIV surveillance, and partner services (PS) interview data.
NHSS data are collected from a variety of data sources using a standard confidential case report. Most initial HIV diagnostic data comes to the health department by passive laboratory reporting of diagnostic and other HIV-specific clinical tests, typically followed by a review of medical records by public health staff for additional clinical and socio-demographic data. Data may also be reported by medical providers and facilities. NHSS data include race/ ethnicity, HIV risk factors, age, previous HIV tests (negative and positive), country of birth, and the results of CD4+ T lymphocyte (CD4) and plasma viral load (VL) tests. Current residence and vital status in NHSS are updated on an ongoing basis by database linkage and other auxiliary data sources and investigations. NHSS data, including relocation and vital status, are as of August 1st 2016.
Public Health-Seattle and King County offers PS to all people with newly diagnosed HIV infection to help assure that their potentially exposed sex and needle/works sharing partners are HIV tested, and to assist people with HIV infection to link to medical care. As part of the PS interview, individuals are asked for country of birth, and for inmigrants, date of in-migration or length of residence in the U.S. Additionally, all persons interviewed for PS are asked about the date of their first positive (i.e. self-reported HIV diagnosis date) and last negative HIV test.
HIV incidence surveillance (HIS) activities include collecting remnant HIV diagnostic sera for serologic testing algorithm for recent HIV seroconversion (STARHS) as well as collecting additional surveillance data, including data regarding a self-reported first HIV diagnosis date which may have been documented in a medical record for individuals without a PS interview. Over the course of observation, two STARHS assays -BED (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) and an Avidity assay (2014-2015)-were used to determine the probability that recently diagnosed individuals were also infected with HIV recently [21] . A "STARHS recent" HIV infection is defined as one that occurred within approximately a half year of HIV diagnosis.
Molecular HIV surveillance (MHS) activities include seeking HIV-1 genotypic sequences from all genotypic drug resistance testing done for HIV-infected individuals in King County. MHS data are not yet fully part of routine, passive electronic laboratory surveillance conducted through NHSS, as the data most labs conducting genotypic testing report are the interpretations of a genotypic test, not the actual viral sequence. The MHS project seeks the viral sequences themselves. Sequences were analyzed for HIV strain and drug resistance using the Stanford database algorithm [22] .
Four main categories were created to describe the region of birth for foreign-born individuals: Latin America, Asia, Africa, and Other. Canadians, Europeans, people from Greenland, Oceania (Australia and New Zealand) and the U.S. territories were included in an "Other" category. Latin America included Mexico, Central and South America, the Caribbean countries, Bermuda, St. Pierre and Miquelon. The rest of the world was divided into Africa and Asia (which includes the Indian sub-continent).
We used Chi square tests to compare differences in proportions, and a Chi square test for trend to evaluate the statistical significance of trends. We utilized a Z score to compare death rates among overall foreign-born versus U.S. 
Results
A total of 2875 KC residents were diagnosed with HIV over the decade from 2006 to 2015; 2724 (95%) had a known birthplace and 814 (30%) of these individuals were foreignborn. Foreign-born cases increased more than 50% over the decade-from 23% of total cases in 2006 to 34% in 2015 (χ 2 for trend = 22.7, p<0.001, data not shown). Foreignborn individuals included 34% from Africa, 32% from Latin America (Mexico, South America, Central America and the Caribbean), 22% from Asia, 7% from Europe, and 2% each from Canada, Oceania, and U.S. territories (Fig. 1) . Individuals with missing birthplace (N = 151) are excluded from the remainder of the analyses. African-born individuals were born in 30 African countries-98% were born in sub-Saharan countries. Over half were born in two countries: 41% from Ethiopia and 16% from Kenya, followed by 5% from Eritrea, 4% from Somalia and 4% from South Africa. Foreign-born Latin American individuals were predominantly born in Mexico (63%); this grouping includes 18 other countries with 17% from South America, 14% from Central America, and 5% from the Caribbean. Foreign-born Asian individuals included Pacific Islanders (API). API were born in 22 countries; the largest number of individuals were born in Vietnam (23%) followed by the Philippines (14%), Thailand (9%), Burma/Myanmar (9%), China (8%), and Cambodia (8%).
Compared to U.S.-born cases, foreign-born cases were less likely than U.S.-born cases to be men who have sex with men (MSM, 44% vs. 84%, χ 2 = 151.2, p < .0001; Table 1 ), more likely to be female, (27% vs. 8%, χ 2 =186.8, p < 0.001), and less likely to have the HIV strain B, the predominant strain in North America (60% vs. 97%, χ 2 = 505.6, p < 0.001, Table 2 ). Of all foreign-born individuals, those born in Africa were most likely to be female (58%, Table 1 ) or be reported with heterosexual HIV risk (70% of those with a known risk, 30% overall) and least likely to be MSM (12% of those with known risks and 5% overall). Other foreign-born groups were more similar to U.S.-born cases. Latin Americans were most similar to U.S.-born individuals by gender and transmission category with 90% male, and 67% MSM (relative to 92 and 84% of U.S.-born individuals; Table 1 ). Excluding those with unknown risk, 86% of Latin Americans newly diagnosed with HIV in King County were MSM, relative to 90% of U.S.-born individuals. Foreignborn API were 85% male and 56% MSM (Table 1) .
Latin American individuals had a comparable prevalence of strain B (95%) to those born in the U.S. (97%, Table 2 ). Strains among foreign-born API were also predominantly B (64%), but also included CRF01 AE (30%) and C (3%). Reflecting a greater diversity of strains from the region of origin [23] , African-born individuals had the lowest prevalence of strain B (8%); other viral strains included C (51%), A (13%), CRF02-AG (15%), CRF02-AE (6%), and others (G, H, J, K totaling 7%).
Self-reported date of first HIV diagnosis was available for 2258 individuals (83%). Foreign-born cases Other, 4% U.S., 70% were roughly five times as likely as U.S.-born cases to self-report HIV diagnosis >1 year prior to NHSS diagnosis date (24% vs. 5%, χ 2 = 184.4, p < 0.0001). Among foreign-born cases, African-born individuals were most likely (38%) to report an HIV diagnosis >1 year prior to the National HIV Surveillance System (NHSS) HIV diagnosis date, compared to 14% among Latin American cases and 24% among foreign-born API. We had date of entry to the U.S. for 269 of 814 (33%) of foreign-born cases; of these, 195 (72%) entered the U.S. before (or within one month of) their HIV diagnosis in NHSS and a corresponding 28% were diagnosed with HIV prior to or at the time of U.S. entry. However among those with dates of both self-reported first HIV diagnosis and entry to the U.S., 103 of 236 (44%) reported an HIV diagnosis prior to or at the time of entry to the U.S.
Assuming those with non-missing data are representative of all foreign-born individuals, roughly 15% of individuals diagnosed with HIV in King County in 2015 were actually diagnosed among foreign-born individuals prior to U.S. entry (34% of newly diagnosed individuals were foreignborn in 2015, multiplied by 44% of them with self-reported diagnoses prior to NHSS diagnosis dates). In other words, misclassification of diagnosis date of foreign-born cases led to an estimated 15% over-estimate of new King County HIV diagnoses in 2015.
Approximately half of individuals (51%) diagnosed with HIV during the study period had results for serologic testing (6) 13 (5) 37 (5) 118 ( At the time of HIV diagnosis, 33% of foreign-born individuals had an AIDS-defining CD4 count of <200 cells/ microL and 39% of foreign-born individuals had an AIDS diagnosis within 1 year of HIV diagnosis. This compares to 20 and 25% of U.S.-born individuals respectively (χ 2 = 45.5 for CD4 count <200 cells/microL, χ 2 = 54.9 for AIDS diagnosis within 1 year, p < 0.001 for both comparisons). Among foreign-born cases, African-born individuals were most likely (44%) to have had an AIDS diagnosis within a year of their HIV diagnosis, followed by API (40%) and Latin Americans (37%); all groups have a higher prevalence of late diagnosis (AIDS diagnosed within a year of HIV diagnosis) than observed among U.S.-born cases (25%).
While foreign-born persons were more likely to have a late HIV diagnosis, they were also more likely to achieve viral suppression. A most recent viral load test indicated viral suppression (<200 copies per mL) for 84% of foreign-born versus 77% of U.S.-born individuals (Table 1, (7) 2 (2) 8 (4) 24 (4) 24 ( 
Conclusions
We found that approximately 30% of persons newly reported with HIV in King County from 2005 to 2015 were foreignborn, and that this proportion increased over time, with foreign-born individuals accounting for over one-third of new cases in 2015. While this is consistent with growth in the foreign-born population in King County as a whole, from 11% of the total county population in 1990 to 25% in 2012, [24] it has important implications for HIV surveillance and prevention planning. We estimate that approximately 15% of presumptive new HIV diagnoses in our county during the study period occurred among foreign-born persons who had been diagnosed with HIV prior to their arrival in the U.S. Although these diagnoses may have been "new" in the U.S., counting these as incident HIV cases does not reflect true HIV incidence in King County, nor does it allow us to accurately measure the effectiveness of our local HIV prevention efforts. Finally, we also observed some positive outcomes for foreign-born persons living with HIV: despite the fact that foreign-born individuals were more likely than their U.S.-born counterparts to have an AIDS diagnosis within one year of HIV diagnosis (39% vs. 25%), we found greater levels of viral suppression among foreign-born compared to U.S.-born cases, and equivalent measures of mortality across the two groups. Several studies across diverse settings have found that U.S.-born individuals with HIV are more likely than foreignborn individuals to have acquired HIV through male to male sexual contact, while foreign-born persons are more likely to be have been exposed through heterosexual contact [1, 12, 13, 26] . We also noted differences in the epidemiology of HIV across foreign-born persons by region of birth, similar to findings reported by Prosser, et al. and Sheehan et al. for U.S. Blacks and Florida Latinos, respectively [1, 13] . Furthermore, similar to our finding, other investigators have found evidence of late diagnosis among foreign-born PLWH, [17, [25] [26] [27] [28] putting individual PLWH at risk for increased HIV-related morbidity, and foreign-born communities at risk for greater onward transmission of HIV.
The proportion of the U.S.-born population that is foreign-born increased from 12.5% in 2006 [29] to 13.2% in 2014 [30] . As the foreign-born population grows, it is perhaps to be expected that the proportion of newly diagnosed HIV cases that are foreign-born will also increase, and that immigrants from countries with generalized HIV epidemics may be both more likely to arrive with an HIV diagnosis and to reflect a heterosexual epidemic, as we have observed with African immigrants in King County [16] . Some racial and ethnic groups, as well as local areas with large foreign-born populations, are likely to be more significantly impacted by this trend. For example, in 2014, 34% of Latinos living in the U.S. were foreign-born, but from 2008 to 2013 an estimated 43% of Latino PLWH were foreign-born [30, 31] . Similarly, the South, the area most impacted by HIV in the U.S., experienced a 55% increase in the foreign-born population from 2000 to 2013, the largest growth in the foreign-born population in the country [32] . In New York City, Wiewel and colleagues have reported the proportion of newly diagnosed HIV cases among foreign-born individuals increased from 17% in 2001 to 28% in 2009 [28] . Differences in the epidemiology of HIV by region of birth may result in some foreign-born populations not being well served by existing HIV prevention programs-for example, the HIV epidemic in King County is concentrated among MSM, but roughly 10% of new diagnoses annually occur among African-born people, the majority of whom acquired HIV via heterosexual contact. Language and cultural differences may present additional barriers to either developing new or implementing existing HIV prevention programs for foreign-born populations. These barriers may require additional public health resources to overcome. Our observation that foreign-born populations are diagnosed later than U.S.-born people and the increasing number of foreign-born people in the U.S. highlight the need for resources to find people who are undiagnosed and prevent ongoing transmission in foreign-born communities.
Two previous studies have compared date of HIV diagnosis according to NHHS to self-report, and/or medical record data [33, 34] . Hall et al. found that 30% of participants selfreported an earlier diagnosis year than the NHSS diagnosis year [33] . Although both groups of investigators concluded that migration could account for some of the discrepancies observed in diagnosis dates, neither analysis included data about place of birth. While we found that a lower percentage of King County cases had a self-reported date of diagnosis more than one year before the date reported in NHHS (11% overall), this phenomenon was much higher among foreignborn cases (24%).
One of the strengths of our analysis is that PHSKC routinely collects information on country of birth and selfreported date of first HIV diagnosis, data which are not consistently collected for foreign-born persons in many jurisdictions in the U.S. We also attempt to contact all patients newly reported with HIV in King County for partner services, providing us with the opportunity to ask patients for additional information that may not be available from providers or through case reports. However, our study is also subject to several limitations. First, we were missing selfreported date of first HIV diagnosis for 17% of cases, and this proportion varied somewhat over time. While we believe that these data are missing at random, if PLWH who were missing these data were more or less likely to be diagnosed 1 year before their date of diagnosis in NHHS, it could have resulted in an over or underestimate of foreign-born persons who were diagnosed with HIV prior to arrival in the U.S.
Additionally, the foreign-born population of King County varies from the U.S. foreign-born population as a whole, and from other local areas; King County has a higher proportion of Asian and African immigrants and refugees, and a lower proportion of foreign-born Latinos, than the U.S. population overall. As such, our results may not be representative of the foreign-born population living with HIV in the U.S., or in other local jurisdictions.
In conclusion, a growing percentage of King County's residents classified as having newly diagnosed HIV infection-over one-third of such cases in 2015-occur in people born outside of the U.S. Over one-third of these foreignborn individuals self-reported HIV diagnoses more than a year prior to their HIV diagnosis date, leading to an overestimate of the number of new diagnoses each year and a growing proportion of cases which could not have been averted through local HIV prevention efforts. HIV prevention has always been a global issue, and these local data emphasize the interrelatedness of HIV infections around the globe. The increase in the proportion of new cases occurring in foreign-born people and the indicators of late diagnosis we observed in this population also highlight the need for greater local efforts to promote testing and other prevention interventions in foreign-born communities, as well as the need for improved data on nativity, HIV testing history, and immigration dates from people with newly diagnosed HIV.
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